
QUININ IN MALARIA.
BY GEORGE DOCK, M.D.

ANN ARBOR, MICH.

A perusal of current literature and an experience with
physicians in active practice show many differences of
opinion regarding the use and value of quinin in various
malarial diseases. The recent war, by exposing largenumbers of men to real or imaginary malaria, brought
out in a striking manner many of the most common
views, and the numerous articles directly and indirectly
touching the subject seem to justify a somewhat dog-
matic consideration of certain salient features.

Why We Use Quinin in Malaria.\p=m-\Itshould not be
forgotten that our use of quinin is due to an accidental
discovery and that the value of the drug and fairly re-
liable methods of administration were known long before
we had any accurate knowledge of the cause of the disease
or the nature of the changes produced by it in the body.As is well known, malaria is a disease that in most
cases tends naturally to recovery, so far as each attack
is concerned, with a tendency, almost as strong, to re¬
lapses. It might, therefore, be considered good practiceto treat the patient expectantly as many treat other
self-limited diseases. Without wishing to appear as ad¬
vocating such a policy in any self-limited disease, I
wish to point out why we should not, as a matter of
routine, in malaria.

Each malarial paroxysm does harm in certain well-
known ways, and in some not so well known. Of the first
it is enough to mention the destruction of red blood-
corpuscles, which, even in a seemingly mild case, may be
quite extensive, and in a severe paroxysm may amount
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to tha' loss of a fifth or more of all the blood-corpuscles
in the body within less than forty-eight hours. At
present we have no means of recognizing in practice
whether a given attack is going to cease spontaneously or
not. Rather complicated stains and considerable time
spent in an examination may enable an expert to make a

very accurate prediction, but such methods may lead us

astray by revealing very few parasites in a specimen, sug¬
gesting the probability of a mild ease, when the very
next paroxysm may be very severe. So, about twelve
hours after the first chill in the relapse of a malaria
acquired at Santiago, in an examination lasting half an
hour, I found very few organisms. Dried preparations,
stained and examined carefully, later on confirmed the
examination, but the next day it was easy to find para¬
sites belonging to three distinct generations, tertian, in
large numbers.

When we remember that we have a drug that will cut
the attack short with almost absolute certainty, and
usually with little risk to the patient, it is easy to see
how the problem differs from that of treating rheuma¬
tism with salicylates, or any other acute disease by spe¬
cific means, not excepting diphtheria and its antitoxin.

Choice of Preparations.—In this paper I use the term
quinin in a wide sense, including all the more useful of
the cinchona alkaloids. At present the quinin salts and
the promising euchinin are the only ones necessary to
choose from.

Dose.—One of the most unsettled problems among
practitioners in general is the dose of quinin, although
among those with special experience the diversity of view
is not so marked. In the late war doses of quinin as large
as 60 to 100 grains of the sulphate per day were fre¬
quently given in the West Indies, and even in army hos¬
pitals in this country 48 to 60 grains per day were often
used. Yet the most experienced men in Africa, Italyand the East Indies rarely find it necessary to give more
than 30 grains per day and usually get good results from
half that dose; while 45 grains per day is the maximum
of many of the most judicious physicians. In the
northern half of the United States the milder intermit¬
tents are often cheeked by a single dose of 5 grains, more
certainly with 10. In general, however, 15 grains may be
looked on as an average dose in such cases. In the severe
and more obstinate estivoautumnal forms 20 grains a
day may be taken as the normal dose.

One Dose or Divided.—There is another point on
which views differ. A consideration of the processes in¬
volved seems to prove to me that the remedy will be
most effective if given in one dose. The problem is to
cheek the growth, or to kill, if possible, the parasites.This can most reasonably be expected by bringingthe greatest possible quantity of the remedy, consistent
with the safety of the host, in contact with the parasites.This is the method most frequently followed by success
in the case of many intestinal parasites, and the condi¬
tions in malaria would seem to be not dissimilar. In
practice it is not uncommon to find patients unaffected
by doses of two grains every hour, who are at once re¬
lieved of further paroxysms by a single dose of only one-
half or one-third the quantity formerly taken in a day.
As an intermediate method we may consider that of giv¬
ing moderate doses, say 5 grains three or four times a

day. This method is often successful, much offener, I
believe, than that of giving two grains every hour. Its
success, I believe, depends on the fact that the singledose was large enough in the case in question, if givenat the right time, to produce a distinct effect on the para¬sites, and there are some cases in which, owing to the con-

dition of the patient, and his temporary or usual reaction
to quinin. this method may be followed with advantage.
In ordinary cases, however, where the paroxysms are dis¬
tinct, the best method is that of giving the whole amount
at once, or within a time not longer than two hours.

At What Time Should the Dose be Given?—From the
time of Sydenham some of the most eminent physicians
have given the drug in the decline of the paroxysms.
This is the method recommended within recent times
by such men as'Baccelli, A. Plehn, Maclean, Manson,
Ziemann, and many East Indian physicians. On the
other hand there is a tendency at present to give quinin
with reference to the expected paroxysm. This practice
is perhaps largely due to the influence of Golgi, whose
authority in matters malarial is deservedly great. The
subject has always been more or less affected by specula¬
tion. Sydenham thought that if he gave "the bark just
before the fit," he would "check the method by which
nature would get rid of the febrile matter." The ex¬
planation advanced in favor of the other plan is that
by giving the drug several hours before the paroxysm,the parasites just set free would be taken in their most
susceptible stage.

The matter seems one that should be settled rather
by experiment that by a priori reasoning. This was in¬
deed the method followed by Golgi,1 but it has always
seemed to me that his observations do not bear the con¬
clusions he and others drew from them. He showed that
quinin given in the stage of segmentation prevents the
growth of the young forms. He claimed that the action
of the drug was less certain when the parasites were in
the cndoglobular stage, and asserted that although given
in this stage the paroxysms were often checked, especially
in tertian fever, yet there was greater risk of relapses
than when the drug was given before the paroxysm.
Golgi's observations were made for the most part on

quartan fevers, of mild type. In tertian fevers he found
that the paroxysms could be checked by giv¬
ing the drug in the apyrexia, when the para¬
sites were in the cndoglobular stage, and he
had to suppose that in tertian fever the red blood-cor¬
puscles offer less difficulty to the entrance of quinin than
they do in quartans, a supposition that seems rather
gratuitous. Golgi, of course, did not aim at aborting the
oncoming paroxysm by giving the remedy several hours
before. He thought that by so doing he had the greatest
certainty of preventing the next paroxysm. Baccelli2
made some careful experiments with reference to the
most favorable time for giving quinin, using intravenous
injections. He found that quinin given at the beginning
of the febrile attack, or three hours earlier, did not abort
the paroxysm, and that given in the acme, the crisis was
not hastened. If given at the decline or end of the
paroxysm, it either prevented the next one or rendered
it milder. He therefore recommended the decline as the
best time for giving the drug, especially in subcontinued
fevers.

I had been making observations for two years on the
effect of quinin given at different times, when Baccelli's
article appeared, and immediately began to give the
remedy in the decline. The results were more certain
and more satisfactory in every respect than by other
methods, so that I have followed it with rare exceptions.
In some cases I have given the remedy from three to
five hours before the paroxysm. I have also had oppor¬tunities for seeing cases treated in the latter way, or at
various other times, by colleagues. A number of medical
acquaintances have taken up the Sydenham plan, and
among these Dr. F. H. Williams3 has published some in-
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structive histories, with charts. The real and apparent
contradictions between the Sydenham and Golgi methods
are well worthy of careful control-observations in which
the conditions of the parasites and the temperature and
other symptoms, and the administration, absorption and
excretion of quinin go hand in hand. As an example the
following may be given :

H. G. acquired malaria in Santiago in July, 1898. He
was admitted to my clinic, December 31. having had a
chill about 11 a. m. The last chill prior to this was two
weeks before. For several days before admission there
was pain in the back. Just after the chill the blood
showed a few half-grown endoglobular bodies, and.veryfew larger ones. In dried and stained preparations the
latter showed numerous small vacuoles and in generalitained badly. At 8 p. m. there were only a few endo¬
globular forms, larger than at noon. Many of these were
in many small round masses, connected by narrow fila¬
ments, suggesting degeneration. No medicine had been
taken and none was given.

January 1, at 9 :30 a. m., there were many parasitesin the blood, one or two in every field—oil-immersion.
These were about equally divided between half-grownand almost mature bodies, indicating a double (tertian)infection with paroxysm imminent. The larger forms
disappeared without showing segmenting bodies, between
this and 12 m., and the temperature rose—between 12
and 1:30 ; 99.5 degrees and a chill at the latter—reaching104.3 degrees at 3 p. m. The chill lasted an hour. The
temperature began to fall at 4 p. m. ; at 4:45 sweatingbegan and continued until 6.

At noon the smallest ameboid forms began to appear in
the led corpuscles, and by 4 p. m. it was clear that theendoglobular forms seen before really belonged to twodistinct sets, one then about half grown, the other almostmature. The latter were too numerous as well as too farfrom the stage of segmentation to permit the conclusionthat they were belated bodies from the paroxysm in pro¬gress, so that a triple tertian was diagnosed. During thechill and fever the patient was given codein in spirit ofmindererus, and lemonade.

At 6 :45 p. m. the temperature having fallen to 101.6,5 grains of quinin hydrochlorate were given in solution,and repeated at 7:15 and 7:45. By the time the last
was taken the ears were ringing.The urine was collected every half hour from 6:45
p. m. and quinin tests (bromin) made in the etherealextract by my assistant, Mr. S. R. Boyce, Ph. C, whodevoted much skill and care to the work. Fluorescenceappeared half an hour after the first dose, the blue colorhalf fin hour after that, and the thalleioquin réactionwas most intense from that time up to 8:45 p. m.At 9 p. m. the temperature rose without a chill tc103.8 degrees and fell from 12 midnight to 9 a. m.reaching 101 degrees. It again rose, reaching 103.8 de-
greesat 11:30 a. m. At 11:45 there was a chill, lasting45 minutes. Sweating began at 4.

In the morning the blood showed only large endoglobular bodies, with one flagellate. At 12 noon a few unpigmented ameboid bodies appeared in the red blood
corpiiscles. There was, therefore, only one generatioileft.

At 1 and 1:30 p. m. five grains of quinin were giveiin solution as before ; at 1:45 the patient vomited. A
the temperature record shows, the medicine was given to
early. The decline of the fever was not positively i:
progress. Tests of the urine at 1:45 and 2 :30 made i
probable that some quinin was absorbed, since the re
action became more intense after the second dose. At 1

7 :30 and 8 p. m. the medicine was again taken and the
urine examined as before. All traces of the former
doses had disappeared. In half an hour after the first
dose the reaction was present; marked in an hour, and
for two hours after that. It was weak after twelve hours,
but visible up to nineteen hours. The parasites were
therefore brought in contact with the drug not less than
about eight hours after segmentation. They failed to
develop, and the patient remained free from paroxysms
after 30 grains of quinin retained and 10 partly ab¬
sorbed, no more being given for seven days.

The case illustrates the rapid absorption of quinin.
We did not have an opportunity of making observations
on the time of absorption when given before the parox¬
ysm, but two observations on prophylactic doses in the
same patient, seven and fourteen days after the last chill,
showed slower absorption and more persistent final re¬
actions.

It has been thought by some that Professor Koch has
come out as an advocate of the Golgi method in African
fevers, which are etiologically the same as our summer
and autumn malaria. The matter is only apparent.
Koch claimed that in these fevers the quinin must be
given at the time when the parasites are in the large
stage. In the cases whose charts are published this cor¬

responds to the later part of the decline, and from six to
eight hours before the rise of temperature in the next
paroxysm.

There are some practical facts bearing on this question
that are not introduced into the discussion as much as

they deserve. It is often forgotten that the chill does
not always occupy the same place in the temperature
curve, but comes anywhere from the beginning to the
end of the rise, or even later. Since the chill is often
taken as the guide to the time of the paroxysm, the
difference may render illusory the time limit of three
to five hours given by Golgi. Many of Golgi's followers
have lengthened the time to eight hours, thus going back
to a period at which Golgi claimed the results are likely
to be poor. Directions based on the chill are especially
faultv in the severer fevers, because there mav be no
chill.'

The real condition of the development of the parasites
can only be discovered by the microscope, but such obser¬
vations may take a great deal of time, and, except in
the case of an expert with plenty of time, may be mis¬
leading. Even in such a case, the ripening of the para¬
sites in successive individuals extends over so long a time
as to throw difficulty about a strict following of Golgi's
rule. In tropical cases, such as occur in many parts
of th'j United States, the generations are often very much
confused, and the disease is rarely so simple and typi¬
cal as Koch assumed from his first observations in Africa.
Prolonged examinations of the blood are essential for
those who wish to study the therapeutics of malaria, but
in practice we can hardly ask more than that the micro¬
scopic diagnosis be made, with as close an approxima¬
tion to the stage of development, the forms of the para¬
sites and the condition of the blood as the exigencies
permit.

The Golgi method involves two risks which, though
usually trifling, can be avoided by the Sydenham plan.
The first is that a patient seen in a primary paroxysm
may anticipate a tertian fever, and, while waiting for
the five hours' time, be taken with the paroxysm of a
double infection. Had he taken his medicine in the
beginning at least one, perhaps two, fits might have been
prevented.

In the second place, the last dose ordered five hours
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befoi¿ the expected paroxysm is often useless, since the
parasites are gone. This can be discovered by the micro¬
scope. As Williams has well remarked, the method ad¬
vocated saves quinin.

That absorption from the stomach is less certain and
prompt in the time just before the paroxysm, and in the
onset, is widely believed, and I think it is true. It is
also widely believed that the symptoms of einchonism are
more marked if the effects of the drug appear in the
early part of the fever. I think this is also true, though
the point is difficult to demonstrate.

A careful consideration of all the data led me to the
following conclusions :

In a tertian or quartan intermittent, or any combina¬
tion or duplication of these, quinin should be given in
the decline of the paroxysm if possible ; or not later than
at the end of the apyrexia. The difference depends on
the time the patient is seen or the diagnosis made. The
dose should be given at one time, or in parts at short
intervals, in such a form that absorption may be con¬

fidently expected. I have found it very satisfactory to
give the full dose in the form of the hydrochlorate, in
capsules, followed by 15 drops of dilute hydrochloric
acid. In patients who have been unable to retain other
preparations, I have been successful by giving three five-
grain capsules half an hour apart, with a small dose
of dilute hydrochloric acid after each, with directions
to repeat in half an hour if any dose was vomited.

In an ordinary single infection, when the drug is given
in the decline, there will not be another paroxysm. In
double infections there may be another paroxysm, often
milder than the preceding. If there is a rise of tempera¬
ture of more than a degree, or if the blood shows para¬
sites, a second dose should be given, also in the decline,
and if necessary even a third or more. Few cases require
more than three. After the temperature falls no quinin
need be given for the specific effect, and if it be used as
a tonic not more than two grains, three times a day should
be taken- Other remedies may be used as indicated, the
indication for iron being controlled if possible by an

expert examination of the blood besides that of the pa¬
tient in general.

The evidence of the decline of the temperature is best
based on the thermometer, used every hour after the chill,
but in case the characteristic profuse sweating occurs,
it is a sufficiently accurate guide, and the great changes
in the body following sweating probably assist in the ab¬
sorption of the drug.

In the remittent or estivoautumnal fevers, the inter¬
vals are not so clearly defined as in the tertian and quar¬
tan infections. If they are, the decline of the fever can
be recognized by careful use of the thermometer, or by
the improvement in the subjective sensations. Very
often in these cases the parasites become mature at times
varying widely, so that not only is the curve difficult to
interpret but the parasites are not equally influenced
by i he remedy. Very often, too, the symptoms are so

alarming or the number of germs found in the blood so

large that immediate treatment seems necessary. In
such cases the quinin should be given in doses of five to
ten grains, according to the severity of the case, at in¬
tervals of four to six hours, until a marked remission
occurs, and then the daily intermittent dose be given
until the fever disappears, or, better, until the condition
of the blood shows that quinin is not indicated.

Relapses.—The treatment of the relapses of malaria
is a matter of importance. Except in mild cases, a re¬

turn is to be expected and guarded against. This is a

fact long known but apparently often forgotten. Pa-

tients are often aggrieved to find that the "dead-sure"
prescriptions of their doctors —usually polpharmaceutic
marvels—have not stopped their chills for all time, as
they were led to expect.

The relapse often takes place on the seventh day or
some multiple of it, either fourteen or twenty-one days,
or later. In severe infections, it often comes earlier and
in tin relapse of Cuban fevers the fifth day or the fourth
after the last fit may see the return of a paroxysm. The
cause of the relapse is not difficult to explain. The para¬
sites are scotched, not killed, and only reach sufficient
numbers to cause another paroxysm after a lapse of time.
They can be found, by careful search, before the day of
the paroxysm, and they sometimes cause slight elevation
of the temperature in the days preceding the relapse.
Golgi's claim that relapses are less frequent in cases
treated according to his plan than if the drug is givenin the decline must have many exceptions. It is there¬
fore advisable to give quinin at intervals after the
paroxysms have stopped, even if his method is used. The
interval in ordinary tertians should be seven days, in
more severe cases five days. In this way we not only les¬
sen the danger of relapses, but we also cause a discon¬
tinuous or intermittent sterilization of the blood and
hasten the complete recovery of the patient.

Prophylaxis.—The study of relapses throws light on
the prophylactic treatment of malaria. Up to the pres¬
ent time no unanimity has been reached regarding the
prophylactic use of quinin. We still find that daily doses,
both large and small, are in use, usually without securing
the desired end, and rarely failing to be more or less
deleterious to the stomach. It appears, however, that the
discontinuous method is gaining ground. A. Plehn
modified the method of F. Plehn by giving the medica¬
ment every five days instead of every week, and in severe
malarial localities this is certainly advisable, on account
of the shorter time.'necessary for the development of an
attack in such places. According to his latest statement,
F. Plehn prefers to give from one-half to one gram of
quinin every week for five or six weeks, then to gradually
lessen the dose and lengthen the interval, and to use
similar doses after unusual ¡exposure or other probable
assisting causes, as necessary. The fact that this has
bee a recommended by Professor Koch4 will no doubt go
far toward extending the use of Plehn's method.

Malarial IIemoglobinuria.—One of the most import¬
ant subjects at present before the profession is that in¬
cluding the so-called malarial hemoglobinurias and
quinin hemoglobinurias. These question are important
from the practical standpoint in many parts of the world,
though it is probable that the problem is one that really
varies in its essential nature in different parts. As ex¬

amples of the conditions in the eastern hemisphere, we
can take the contradictory statements of Koch, the
Plehiis, Doering and others on the theory and practice
of the disease.

Koch was inclined to think, after his first investiga¬
tions, that the so-called black-water fever of Africa,
called by many malarial hemoglobinuria, is a quinin
poisoning due to an idiosyncrasy.

Doering5 has a report in the same volume in which
Koch published his report, in which he considers this
subject in detail. His experience with malaria has evi¬
dently been more extensive than Professor Koch's.
Whether he is as trustworthy I do not know. Doering
calls blackwater fever "malaria hemiglobinurica." He
declares the immediate cause to be quinin in combination
with active malarial parasites. In some cases quinin
causes the hemoglobinuria in persons whose blood has
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been altered by the tropical life, but he has also seen
simple malaria, untreated by quinin, pass into black-
water fever. Doering avoids the use of quinin during
the existence of blackwater fever, but looks on the use
of Plehn's method of prophylaxis as the most certain
method for its prevention. While Plehn and Doering
avoid the use of quinin, many other African physicians,
German and English, use it, seeing no bad effects, but
obtaining good ones.

It seems hardly satisfactory to ascribe the results of
quinin, reported by so many physicians in different partsof the world, to an idiosyncrasy. The geographical dis¬
tribution of the cases seems to oppose such a view. That
quinin may cause breaking down of red blood-corpuscles
in those whose blood is already impoverished by malaria,
with or without other depressing factors, may easily be
admitted. Even if we admit this, however, the questionwhy this occurs in East Africa and not in Algiers, in
Arkansas and not in Italy, is not answered. The germs
appear to be the same. A further consideration of this
would lead us too far from the present subject.Hemoglobinuria (and Hematuria) and Malaria in the
U. S.—From the titles in medical journals one might
suppose malarial hemoglobinuria or hematuria very com¬
mon in this country. Yet a careful study of the litera¬
ture gives very little valid evidence that such is the case.
Proof of malaria, the finding of the characteristic para¬sites in the blood, is rarely forthcoming in the works of
those who claim the disease is malarial at the time of the
hematuria. It is generally conceded that microscopicevidence must be submitted before a discussion of even
so simple a process as intermittent malarial fever can be
profitably carried on. How much more necessary then is
such evidence in a condition like hemoglobinuria. In
fact, in the current reports even the ordinary clinical
features are not always as clearly presented as one mightwish, and in discussions of the pathology the more recent
additions to our knowledge are often conspicuous bytheir absence. One finds the work of Bérenger Féraud
quoted more frequently than Bastianelli, while the im¬
portant observations of the Plehns, Doering and other
recent writers seem almost wholly neglected. It is a
suggestive fact that, while in Africa the malarial black-
water fever is a hemoglobinuria, in the United States the
condition is almost invariably hématurie. In some partsof the country all hematurias are called malarial, just as
all neuralgias, all fevers, and many other symptoms are
so called. Yet in the South, besides the ordinary hema¬
turias, there is the possibility of numerous cases due to
other parasites, neglected as completely in diagnosis as
those of Laveran. In some of these districts the patientswith hematuria from any cause may easily have a historyof past or present malarial infection. This may have an
important bearing on the treatment, but does not neces¬
sarily entitle the disease the predicate malarial. The
profitable inquiry as to the possible relation of past at¬
tacks of malaria to the hemoglobinuria, and the careful
study of the blood, have been even more neglected than
the search for active infection.

The positive study of the so-called malarial hematurias
has just begun, and, as was to be expected, statements
differ, just as we may readily understand the facts may
differ in various cases.

Pending a conclusion, the first thing to do after taking
charge of a case of suspected malarial hematuria is to
ascertain the possibility of malarial origin or influence,
by ihe history and by exclusion of other possible causes.
This is obviously not an easy thing to do. Even outside
of malarial regions we find numerous cases of hematuria
and hemoglobinuria, the causes of which are difficult,

or sometimes even impossible, to discover within a time
useful for etiologic treatment.

More important still, and fortunately easier, is it to
discover the presence or absence of malaria at the time.
Here the blood examination is all-important, and it can¬
not be denied, impossible as the thing seems, that ability
to make the necessary examinations should he expected of
those who practice in malarial localities. I say it seems

impossible because it is a fact that other similar knowl¬
edge, much longer available, is not as generally applied
as it should be. One has only to mention examinations
of the urine and sputum.

Taking for granted that the precise conditions have
been made out by a complete examination, the question
remains : What is to be done ? I must limit myself to
the use of quinin.

If there is no evidence of active malaria, no matter
how much there may have been, quinin is not to be used.
This truth is still far from being generally accepted.
There is still a belief, difficult to eradicate, that quinin
has some mysterious properties in all things called ma¬

larial. Yet so far as we know, quinin cannot stop the
breaking down of red blood-corpuscles, nor the exit of
red cells through the kidneys. True it may act as a

tonic, in small doses, but there are other drugs, if neces¬

sary, just as useful for that purpose.
It would perhaps be safe to lay down the rule that,

in a hematuria the malarial nature of which is not known
but only a matter of conjecture, quinin in more than
small doses will probably do more harm than good.

If there is a malarial infection with active parasites
shall quinin be used? Around this question discussion
has been more than warm. Both theory and practice
have been called in to solve the problem, but the answer
seems more remote than ever. A number of facts should
be borne in mind. Quinin is often more or less irritating
to the urinary tract. It may therefore, especially in
large doses, aggravate a local disease of the kidney—ma¬
larial in origin—and cause or increase hematuria. In
chronic malarias, with active parasites still present, there
may be a large number of young and vulnerable red
blood-corpuscles. They may be broken down by the cir¬
culating quinin and hemoglobinemia and hemoglobinuria
result. This is possible, but whether it occurs, or will
occur, in any given case has not been proved and can

hardly be positively predicted. In the cases in which
quinin is said to have done harm the material element
has not been demonstrated. On the other hand some of the
most capable Southern clinicians deny such an occurrence,
and Woldert, who appears to be the only one who has
had experience with the microscopic diagnosis in the
South, agrees with them. Curiously enough, many who
fear to use quinin in such cases use drugs apparently as

dangerous, especially turpentin, and claim to get good
results.

Even if the quinin can cause or increase hemoglobin¬
uria, it is not logical to give it up without further con¬
sideration. Without the quinin a destruction of blood
is likely to occur that is often greater than any hitherto
attributed to quinin. The development of each para¬
site breaks up a red blood-corpuscle, if not completely, at
least so much so that it must speedily be entirely broken
up in the body. This development of parasites may con¬
tinue a number of days, unless checked by quinin. In
some cases it has been noticed by African observers that
the hemoglobinuria seems to coincide with the disap¬
pearance of the parasites, but this cannot safely be as¬

sumed except by the aid of the microscope. Viewed in
this way quinin in malarial hematuria may be compared
with an operation for the cure of a dangerous disease—
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the anesthesia may be fatal. Or, just as quinin may
cause so much breaking down of blood that the kidneys
cannot functionate properly, so may the anesthetic
seriously affect the heart or kidneys, or give rise to pneu¬
monia.

To sum up, the question of quinin in malarial hemo¬
globinuria must be settled by careful clinical observation
and experiment, and statements regarding it must be
given credit in proportion to the accuracy with which the
observations are made. In the meantime, quinin can
be used cautiously, if parasites are present, giving the
drug in a form most likely to be absorbed, in doses with¬
in the limit of ordinary safety, and stopping its ad¬
ministration as early as the microscope shows this to be
proper. A temporary increase in the severity of
the symptoms should not alarm the physician. It is not
necessarily due to the drug. At the same time that the
specific is being given, other methods of treatment must
not be forgotten. The quinin is given to check the
malaria, not for any particular symptom or complication.
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QUININ IN MALARIA.
THE UNSATISFACTORY RESULTS OF ITS HYPODERMIC

ADMINISTRATION.
BY G. A. FACKLER, M.D.

CINCINNATI.

The application of medical knowledge is most grati-
fying when it results in accuracy of diagnosis and treat-
ment. In the consideration of malaria we certainly
have an opportunity to indulge in such gratification.
The clinical picture, supplemented by manifestations on
the part of the blood as presented by microscopic exam-

ination, furnishes the data for accurate diagnosis. The
efficacy of quinin as a curative agent in the treatment of
malaria has placed it among the small list of specific
remedies. The comparative ease with which we can now
diagnose a case of malaria and the confidence with
which we can predict its defeat by quinin leaves only
the consideration of the best and most reliable method
of its administration.

Prior to the summer of 1898 I had occasionally re-
sorted to the hypodermic administration of quinin in the
treatment of malaria, but lack of brilliant results failed
to stimulate me to the general adoption of this plan.The encouraging reports casually offered by some army
surgeons who had resorted to the subcutaneous use of
the drug in malarial patients of the Southern campsinduced me to employ it in a series of cases which came
under observation in the Cincinnati Hospital in the
summer and fall of last year. Herewith, then, are of¬
fered the clinical facts elicited by a review of twenty
cases, confirming the cursory previous observations
made as to the unreliableness of quinin administered
hypodermically in malaria. Refraining from a com¬

plete report of these cases such as would render them
proper for publication, I submit an abridged statement
of the salient features thereof, adapted to the time limit
and your patience. The cases may readily be assigned
to one of three classes : Three to the first class, success¬

fully treated by hypodermic injection of quinin ; 7 to the

second class, successfully treated by quinin administered
by the mouth; 10 to the third class, treated ineffectually
by quinin'hypodermically, but effectually by substitu¬
tion of quinin by the mouth.

Classes 1 and 2 may be offered in sums total, Class 3
will be treated with sufficient detail to bring out the
points that exemplify the object of this report in the
most striking manner.

CLASS I.
Cases 1 and 2 were patients presenting all symptoms of

double tertian fever, Case 3 a patient with a history of irregular
chills and fever for three weeks, and blood examination dis¬
closing numerous crescents and ovoids—a total picture of an
estivoautumnal type of malarial infection. In these three cases

quinin bisulphate, gr. xv administered hypodermically twice
daily, controlled the paroxysms within thirty-six hours, and,
continued in gradually decreasing doses for a week, prevented a
return.

CLASS II.

Cases 4 to 10, inclusive, were readily diagnosticated as double
tertian. In all these cases the daily administration of gr. xx
to xxx of quinin bisulphate, usually in morning and evening
doses, controlled the paroxysms within twenty-four to forty-
eight hours. In none did the daily temperature attain a
height above 100 after twenty-four hours of quinin treatment
and in none did the temperature rise above normal after sev¬
enty-two hours.

CLASS III.
Case 11.—James Scott, admitted Aug. 19, 1898, had par¬

oxysms of chills and fever daily since August 15.
Aug. 19. At 1:50 p.m., temp. 105. Intracorpsucular pig-mented and non-pigmented plasmodia found in large numbers.
Aug. 20. At 9 a.m., temp. 98.4; quinin, gr. x hypodermic¬ally; at 12 m., chill for twenty minutes; at 1 p.m., temp. 105.6.
Aug. 21. At 6 a.m., temp. 98.8; quinin bisulph., gr. x, at 9

a.m. hypodermically; at 12 m., temp. 105.8, preceded by chill
at 11:20 a.m., quin. bisulph., gr. x, at 9 p.m. hypodermically.

Aug. 22. At 6 a.m., temp. 99; quinin bisulph., gr. x, at 9
a.m. hypodermically; 12 m., temp. 104.6, after chill; quinin
bisulph., gr. x, hypodermically at 9 p.m.

Aug. 23. At 6 a.m., temp. 99 ; quinin bisulph., by the mouth,
9 a.m.; 12m., temp. 102.2; quinin bisulph. by mouth at 6 p.m.

Aug. 24. At 9 a.m. and 6 p.m., quinin bisulph. by mouth,
gr. x; temp, not over 99, normal throughout succeeding three
days during which this treatment continued.

Case 12.—Harry Carr, admitted August 19, had been ill for
six weeks, with irregular attacks of fever daily. His daily
lowest temperature was about 12 m. varying from 98.2 to 98.8,
rising with occasional chill.

Aug. 19. Temp, rose to 103.4 at 6 p.m. 3
Aug. 20. Temp, rose to 101.2 at 6 p.m.; quinin bisulph., gr.

x, hypodermically at 8 p.m.
Aug. 21. Temp. 102 at 5 p.m.; quinin bisulph., gr. x, hypo¬

dermically at 5 p.m.
Aug. 22. Temp. 102.6 at 5 p.m.Aug. 23. Temp. 102.6 at 5 p.m.
At 6 p.m., Aug. 23, and at 9 a.m. and 6 p.m., Aug. 24, quinin

bisulph., was administered by mouth. As a result, the temper¬
ature never rose above 99. Treatment continued for three
days.

Case 13.—George Wilson, admitted Aug. 20, had quotidian
chill and fever during the preceding two weeks.

Aug. 20. Intracorpuscular pigmented and a few hyaline
plasmodia. Lowest daily temperature, between 6 and 9 a.m.,
from 98 to 98.6.

Aug. 21. Highest point reached was 102.2, at 6 p.m.
Aug. 22. Quinin bisulph., gr. x, hypodermically at 10 a.m.;

temp, rose to 104.6 at 6 p.m.
Aug. 23. Quinin bisulph., gr. xv, hypodermically at 12m. ;

temp, rose to 104.6 at 6 p.m.
Aug. 24. Quinin bisulph., gr. xv, hypodermically at 12m.;

temp, rose to 104.2 at 5 p.m.
Aug. 25. Quinin bisulph., gr. xv, by mouth at 12 m. ; temp,

rose to 101 at 3 p.m.
Thereafter quinin was administered at 6 a.m. and 6 p.m., in

doses of gr. xv, and temperature normal.
Case lit.—Armstrong, admitted Aug. 29, had been ill for six-

weeks prior to admission. During the first three weeks he had?
chills and fever on alternate days, and thereafter quotidian,
paroxysms.

Aug. 29. Found intracorpuscular pigmented hematozoa oc-.
cupying nearly the whole of the corpuscle. Lowest daily tem^
perature at about 6 a.m.. varying from 97.6 to 98.2. Highest
point reached was 101, at 4 p.m.

Presented to the Section on Practice of Medicine, at the Fiftieth
Annual Meeting of the American Medical Association, held at Columbus,Ohio, June 6-9, 1899.
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